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Sect i on 3
Data Quality Objec t ive s
The DQO process is a series of seven planning s t ep s based on the s c i e n t i f i c methods
that are designed to ensure that the type, quantity, and quality of environmental data
used in decision-making are a p p r o p r i a t e for the intended purpose The goal of the
DQO process is to help assure that data of s u f f i c i e n t quality are obtained to suppor t
remedial response decisions, reduce overall costs of data sampl ing and analysis
activities, and accelerate projec t planning and implementation The DQO process
related to this CSS is present below which includes all in format ion as required under
the seven step process
A vermicuute ore body was discovered 7 miles northeast of Libby, Montana Mining
of this ore body began in the early 1920s and continued until 1990 The verrrucuhte ore
body contains naturally occurring depo s i t s of a sbe s t i fbrm minerals inc lud ing
nchtente, winchite/ and t r e m o l i t e / a c t i n o l i t e solution series (LAA) Vermicul i t e in
processed and unprocessed forms was used throughout the city of Libby as soil
amendments/ fill material, insulation, and in other bui lding materials Occupational
exposure to these asbe s t i form minerals occurred during the mining, processing, and
transportation of the ore Non-occupational exposures occurred as f a m i l y members of
workers were exposed though "worker take-home", ambient air levels, and f r o m the
presence of Libby verrruculite used as soil amendments, fill material, insulation, and
in other building materials The exposure pa thways are presented in Figure 3-1
Tremohte asbestos, a f o rm of amphibole asbestos in Libby verrruculite, is considered
the most toxic by many health scientists Exposure to these asbestos f i b e r s can cause
several adverse health e f f e c t s inc luding malignant mesothekoma, asbestosis, and lung
cancer (ATSDR 2001)
In 1999, the EPA learned f r o m a newspaper artic le that there was an abnormal ly high
incidence of asbestosis in Libby, Montana and, there fore , began an inves t igat ion and
emergency response in the area (Libby Asbes tos Site) To date, EPA has i d e n t i f i e d
sources of LAA that present immediate danger to human health (i e, hot s p o t s ) and
have begun removal actions of these sources However, at the present, EPA does not
know locations of other sources of LAA at residences and commercial sites that have
not been investigated Because LAA-contairung verrruculite produc t s have been used
randomly at unknown propert ie s in the past , EPA has determined that each p r o p e r t y
in the s tudy area requires screening for po t ent ia l sources of LAA To this e f f e c t , the
CSS was designed
The primary objec t ive of the CSS is to determine the presence or absence of po t en t ia l
LAA sources at each proper ty in the s tudy area Potential LAA sources are c l a s s i f i e d
into two categories
• Primary sources, which include ZAI and outdoor source materials that are greater

than or equal to 1% LAA by weight ( s t o c k p i l e s of verrruculite, tremolite rocks,
soils, e t c )
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• Secondary sources, which inc lude contaminated indoor dust and ou tdoor soil
source materials that are less than 1% LAA by weight I n d i c a t o r s for the presence
of secondary indoor sources (LAA contaminated dust), are the past presence of
ZAI, former or current occupants were persons employed at the mine or a f ormer
processing f a c i l i t y , a n d / o r former or current occupants were diagnosed with an
asbestos-related disease

In addi t ion, the information collected during this s tudy will be used for the f o l l o w i n g
• I d e n t i f i c a t i o n of propert ie s that require remediation (i e, contain primary sources)
• I d e n t i f i c a t i o n of propert ie s that require fur ther invest igation (i e, contain or have

indicators of secondary sources)
• Quanti f i cat ion of relative LAA abundance in soils
• I d e n t i f i c a t i o n of characteristics of proper t i e s that may increase chances of

exposure to LAA
• I d e n t i f i c a t i o n of characteristics of proper t i e s that may aid in the d eve l opment of

remedial decisions
• Determination of spat ia l trends
• Determination of fu ture risk-based investigation and remedial decisions on a

proper ty by prop er ty basis
The planning team for this CSS includes Jim Chnstiansen (EPA Remedial P r o j e c t
Manager and decision maker), Mary G o l d a d e (EPA Project Chemist), J o h n McGuiggin
( V o l p e Center Proje c t Manager), Tim W a l l (CDM Pro j e c t Manager f or th e V o l p e
Center), Jef f Montera (CDM Projec t Manager for the EPA), David Schroeder (CDM
S i t e Manager), Dee Warren (CDM Projec t S c i e n t i s t ) , Tommy Cook (CDM Proj e c t
Scien t i s t) , and Kris ta L i p p o l d t (CDM QA Coord ina t or)
The information gathered to answer the primary objec t ive will be c o l l e c t ed f r om
residential and commercial propert ie s within the s tudy area (target p o p u l a t i o n ) The
spatial boundaries of these proper t i e s include everything between the top of the
tal le s t structure to six-inches below the ground surface and within each proper ty
boundary The temporal boundaries include the time frame f r o m when mining
activities began at the mine site through the time of visual inspection a n d / o r
sampling at a proper ty
The information for this s t udy will be collected during f i e l d activities between May 12
and October 31, 2002 Remedial actions will be conducted between Ma) 12 and
DocGmbor 31, 2002 All personnel conducting the f i e l d work associated with this CSS
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will be f r o m CDM as a subcontractor to V o l p e Budget and s chedule s related to the
p r o j e c t are discussed in the work p lan (CDM 2002)
The practical constraints that may interfere with the co l l e c t ion of accurate and
complete information include, but are not limited to, lack of proper ty access,
misinformation from proper ty owner/resident, unnoticed or hidden potent ial LAA
sources, inclement weather conditions (i e, snow covered ground, frozen soils,
overcast skies, etc ), and lack of access to attics or wall cavities Overcast skies reduce
the visibility of p h y l l o s i l i c a t e s (unexpanded verrruculite), snow prevents ou tdoor
visual confirmation, and frozen soils limit composi te soil sample homogemzation
In order to meet the primary objec t ive, a weight of evidence approach using visual
inspection, verbal interviews, and analytical results will be implemented The
f o l l o w i n g explains how each of these will be used
• Visual inspection will be used to determine the presence or absence of Z A 1 ,

primary outdoor sources (other than soi l), a n d / o r verrruculite present in bu i ld ing
materials If during visual inspection any of these sources are observed in any
amount they will be assumed to be present at the prop er ty

• Verbal interviews will be used to i d e n t i f y proper t i e s that used ZAI in the pa s t ,
used verrruculite in bui lding materials, had former or current occupants who were
employed in verrruculite mining activities in Libby, and or had former or current
occupants who were diagnosed with an asbestos related disease If during a
verbal interview, any of these f a c t o r s are i d e n t i f i e d , the po t en t ia l of a LAA
secondary source will be assumed

• A n a l y t i c a l results of soil samples will be used to i d e n t i f y ou tdoor soil sources If
any analytical soil results are above the detection limit, at any level, the soil will be
considered a potential LAA source The determination of a primary versus
secondary source is exp la ined above Use of a s ta t i s t i ca l sample de s ign was
considered but was not deemed a p p r o p r i a t e for the purpose s of this s t u d y

Two analytical screening methods (IR and SEM) were chosen to i d e n t i f y potent ial
LAA in soil IR was chosen as the primary method because it is an e f f i c i e n t
presence/absence technique with a re la t ive ly low report ing limit SEM was chosen as
a secondary method for providing a d d i t i o n a l conf idence m analytical results SEM is
a less e f f i c i e n t presence/absence technique, but has a much lower report ing limit and
allows some visual description of the f iber morpho logy T h e r e f o r e , the action level to
determine the presence or absence of potential LAA sources is the reporting limit of
the IR method (0 1 percent by we ight) The SEM method can quan t i fy percent
asbestos by weight to a lower limit, but would require a cost prohibitive amount of
time per sample One-percent by weight was chosen to distinguish between a
primary and secondary outdoor soil source Thi s was chosen because this
concentration had been used previously at the site as one of several criterion for
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determining removal actions No health-based criteria for LAA have been dev e l op ed
for the site
For the purpose s of the CSS, the detection of LAA at any concentration confirms the
presence of LAA If during the s t udy the reporting limit changes, the primary
object ive can still be accomplished because any detect ion of LAA at any concentration
confirms the presence of LAA However, if the detect ion limit changes to greater than
one-percent, the distinction between a primary source and secondary source cannot
be made A l t h o u g h it is known that analytical error exists, for the purpose s of this
s tudy, any LAA result greater than or equal to one percent is considered a primary
source and any result less than 1% is considered a secondary source (i e, no gray area
or decision error limits have been e s t ab l i s h ed)
Depending on the t y p e (primary or secondary) of potent ial LAA sources, d i f f e r e n t
alternative actions may be a p p l i c a b l e The alternative actions that may occur at a
proper ty as a result of information gathered during the s tudy inc lude the f o l l o w i n g
• Remediation of interior, which includes removal of ZA1 and cleaning
• Remediation of exterior, which includes removal of primary sources
• Further indoor sampling
• Further outdoor sampling
• No action
The determination of which dec i s i on(s) is a p p r o p r i a t e will be made f o l l o w i n g the
decision tree presented in Figure 3-2 These DQOs were reviewed and used to design
the s t u d y / s a m p l i n g process detailed in this SAP (Sec t i on s 4 and 5)
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